PATENT ABSTRACTS OF JAPAN -imx> w 

(11 publication number: " ' 06-132476 *■ iJf ' 1 ^- 1 >>' 

(43)Date of publication of application : 13.05.1994 



(54)IntCL 



H01L 25/10 s 
H01L 25/11 
H01L 25/18 



(21) Application number : 04-282671 

(22) Date of filing : 21.10.1992 



(71 Applicant : MATSUSHITA ELECTRIC IND CO, LTD 

(72)Inventor : FURUKAWA KIMINOBU ■: m :-l ; *:.V : 
MATSUNAGA HAYASHI 
SUEHIRO YOSHIKAZU 
IWATA MASAO 



(54) INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To provide an integrated circuit device which can deal with high 
processing speed of digital computor and high capacity of internal memory. 
CONSTITUTION: A plurality of modules 7-1 to 7-4, each mounting a bare chip 
memory IC, are turned, respectively, by 90° and connected while being stacked 
thus constituting a hierarchic module. Furthermore, a resistor module comprising 
a plurality of resistors is arranged on the uppermost layer of the hierarchic 
module and the resistors are connected with the ends of bare chip memory ICs in 
the plurality of modules. 
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* NOTICES * \ ••!«.• • . .J\.r : ' ' " . 1 - ' 

JPO and NCI PI are not responsible for any 

damages caused by the use of this translation. . , . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln~the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] While mounting two or more semiconductor devices in the substrate of a corner guard form, it 
has the module which has arranged the terminal train of each semiconductor device along each side of a 
substrate. Two or more these modules are accumulated. Constitute a multi-hierarchy module and two or 
more above-mentioned modules A specific terminal is pulled out for every semiconductor device among 
the terminal trains of a semiconductor device, a location can be shifted, and it arranges. A multi- 
hierarchy module The integrated circuit device which carried out rotation arrangement and constituted 
two or more modules so that the specific terminal of the same location of two or more modules of each 
might not be arranged in the modular direction of a pile in the same location. 

[Claim 2] While mounting two or more semiconductor devices in the substrate of a corner guard form, it 
has the module which has arranged the terminal train of each semiconductor device along each side of a 
substrate. Carry out the laminating of the resistance module which comes to mount in a substrate two 
or more resistance which accumulates two or more these modules, and constitutes a multi-hierarchy 
module, and is connected to the termination of each semiconductor device of the above-mentioned 
module to the maximum upper layer of the above-mentioned multi-hierarchy module, and it is arranged. 
The integrated circuit device which made common connection of each resistance of the above- 
mentioned resistance module in each module of the above-mentioned multi-hierarchy module at the 
terminal for termination of a common semiconductor device. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the integrated circuit device which constituted the 
internal-memory circuit used with digital computers, such as a workstation and a personal computer, 
from memory IC of monolithic structure, a substrate which mounts it, and a leadframe terminal. 
[0002] 
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[Description of the Prior Art] Conventionally, that to which this: kind of internal-memory circuit carried 
out soldering mounting of the memory IC at the printed circuit board is used. . . ^ 

[0003] Hereafter, the conventional internal-memoryxircuit used.with a- digital computer is explained,, , 

referring to a drawing. ■ : - . , ^ i^-'-vo., r 'o * . -.*!:*.. . ,\. - L h . ... r * 

[0004] Drawing 8 shovvs the circuit diagram, of the; conventional internal-memory circuit. In drawing 8 
11-1 to 11-4 is Memory-IC, and 12 is an. address bus. 13, is a data bus and memory IC 1 1-1 to,1.1-4 is 
IC of DRAM (dynamic random access memory).which needs storage maintenance actuation. In inputting 
a /RAS (row address strobe) signal and a /CAS. (column-address strobe) signal, into each memory IC He 
is, trying to choose the memory IC to access, and if a /WE (write enable) signal is inputted and writing 
and a /OE (output enable) signal will be inputted for data, he is trying for the access to read data.„ ; 
[0005] Drawing 9 shows the perspective view which carried out soldering mounting of the memory IC for 
the conventional internal-memory circuit shown in drawing 8 at the printed circuit board. 
[0006] In drawing 9 , 14 is a printed circuit board and a printed circuit board 14 is a copper-clad . 
laminate of four layers which mainly carried out wiring of the signal wiring, such as an address bus 12 
and a data bus 13, for front flesh-side both sides of the base material which infiltrated the glass cloth 
into the epoxy resin, and its base material, and interpolated respectively wiring of power-source Rhine 
and touch-down Rhine. Memory IC is dice bonding and the package which carried out wire bonding and 
which was closed with the resin ingredient about the raise in basic wages IC chip of monolithic structure 
at the leadframe, and electrical installation is possible the outside of closure resin with the lead terminal 
of said leadframe. 

[0007] Soldering connects with the signal wiring of the front face of a printed circuit board 14, and the 

lead terminal of memory IC 1 1-1 to 1 1-4 constitutes the internal-memory circuit. 

[0008] 

[Problem(s) to be Solved by the Invention] As one of the approaches of gathering the processing speed 
which is the fundamentality ability of a digital computer, while making the clock frequency of a system 
into a high speed, there is the approach of using storage capacity of an internal-memory circuit as large 
capacity. 

[0009] Hereafter, how to use storage capacity as large capacity by drawing 9 is explained. In order to 
use storage capacity, of an internal-memory circuit as large capacity, memory IC 11-1 to 11-4 of a large 
number according to storage capacity must be mounted in a printed circuit board 14. If flat-surface 
mounting, of the memory IC 11-1 to 11-4 is carried out at the printed circuit board 14 which is 
performed from the former in that case, the wire length to the termination of wiring will become long, 
and the following troubles will arise. 

(1) Since a wiring impedance will become large and the propagation property of a signal will deteriorate if 
a wire length becomes long, high-speed processing becomes difficult. 

(2) When a wire length becomes long, reflection of a signal takes place at the termination of wiring, and 
make a signal wave form while spreading wiring transform. 

[0010] The signal wave form where it is inputted into the memory IC 11-4 mounted in the termination of 
wiring by the effect of reflective of the signal which happens at the termination of wiring, In the signal 
wave form where it is inputted into the memory IC 11-1 mounted near the start edge The signal wave 

form where it is inputted into ^memory ICt1 -t deforms by reflection by the mismatching of the - 

impedance of wiring termination, since the timing of access of memory IC 11-1 and memory IC 11-4 
differs, a large timing margin is needed, and high-speed processing becomes impossible. 

(3) Since the printed circuit board using the copper-clad laminate of four layers is expensive while the 
area of a printed circuit board becomes large, in order to use storage capacity as large capacity and to 
carry out flat-surface mounting of much memory IC 1 1 at a printed circuit board 14, if the storage 
capacity of a digital computer is raised, enlargement of equipment and the rise of cost will be caused. 
[001 1] Since there was such a trouble, it was difficult to gather the processing speed of a digital 
computer. 
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[0012] This invention solves such a technical problem and it aims at raising processing speed. .'• 
[0013] 

[Means for Solving the Problem] In order to solve such a problem, while this invention mounts two or 
more semiconductor devices in the substrate of a corner guard form It has the module which has 
arranged the terminal train of each semiconductor device along each side of a substrate,, and two or 
more these modules are accumulated. Constitute a multi-hierarchy module and two or more above- 
mentioned modules A specific terminal is pulled out for every semiconductor device among the terminal 
trains of a semiconductor device, a location can be shifted, and it arranges. A multi-hierarchy module 
Rotation arrangement is carried out and two or more modules are constituted so that the specific 
terminal of the same location of two or more modules of each may not be arranged in the modular : 
direction of a pile in the same location. 
[0014] 

[Function] By mounting the module many hierarchized by this configuration in a printed circuit board, 
the wire length of a printed circuit board can be shortened by forming memory IC into three-dimension 
mounting from flat-surface mounting, and deformation of a signal wave form while spreading wiring can 
be pressed down to the minimum. 
[0015] 

[Example] Hereafter, drawing 1 - drawing 7 explain one example of this invention. 
[0016] Drawing 3 shows the perspective view of the module 7 of the integrated circuit device which 
carried out bare chip mounting of the memory IC in one example of this invention. In drawing 3 , the chip 
capacitor of a surface mounting form and 4 are constituted by the housing 6 to which a substrate and 2 
are leadframes the bare chip of Memory IC, and 3, and 1 supports a lead terminal 5 and a lead terminal 5. 
a leadframe — four — a lead terminal — five — a housing — six — having supported — structure — 
becoming — **** — a substrate — one — memory — IC — a bare chip — two — and — surface 
mounting — a form — a chip capacitor — three — mounting — an integrated circuit device — 
constituting — while — a leadframe — four — a lead terminal — five — connecting — a substrate 
one — having constituted — an integrated circuit device — the exterior — connection — possible — 
an integrated circuit device — a module — seven — constituting **** . 

[0017] In drawing 3 , the bare chip 2 of Memory IC and the chip capacitor 3 of the surface mounting 
form for surge voltage absorption constitute one circuit at a time from one piece respectively, and 
mount four circuits in a substrate 1. Furthermore, four circuits are connected, without overlapping any 
one terminal train of the terminal train of four sides of the lead terminal 5 supported by the leadframe 4. 
[0018] Drawing 2 is the circuit diagram of the module 7 of the integrated circuit device shown in drawing 
3 . In drawing 2 , memory IC 2-1 and a capacitor 3-1 are connected to the terminal train 5-1, memory 
IC 2-2 and a capacitor 3-2 are connected to the terminal train 5-2, memory IC 2-3 and a capacitor 3-3 
are connected to the terminal train 5-3, and memory IC 2-4 and a capacitor 3-4 are connected to the 
terminal train 5-4. 

[0019] Although the terminal array of the terminal train 5-1 to 5-4 is the same about terminal-block 5- 
1E - 5-4E of a power supply terminal, an earth terminal, address bus terminal-block 5-1 A - 5-4A, data 
bus terminal-block 5-1 D - 5-4D, a /WE signal, and a /OE signal It is arranged without all of the terminal 
train of four sides overlapping about the terminal of a /RAS signal, and the terminal of a /CAS signal, 
[0020] Namely, the terminal location of the /RAS signal of the terminal train 5-1 and a /CAS signal is 
non connection in the terminal train 5-2, 5-3, and 5-4. The terminal location of the /RAS signal of the 
terminal train 5-2 and a /CAS signal is non connection in the terminal train 5-1, 5-3, and 5-4. The 
terminal location of the /RAS signal of the terminal train 5-3 and a /CAS signal is non connection in the 
terminal train 5-1, 5-2, and 5-4, and the terminal location of the /RAS signal of the terminal train 5-4 
and a /CAS signal is non connection in the terminal train 5-1, 5-2, and 5-3. 

[0021] The explanatory view of the terminal array at the time of connecting a module 7 to drawing 1 (a) 
and (b) at many hierarchization is shown. 
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f 00221. In drawing 1 (a), a. module 7-1, 7-2, J-3, and : 7r4 are the u modules ; of the sarnie structure. The , ; j 
terminal train 5-1-1; the terminal train 5-1 r2, : the ^terminal train^S-l -3, ^and,the;terminal train 5-1-4 are. 
the 1 same terminal arrays. The terminal train. 5-2-1, the terminal train 5-2 T 2 >t the terminal, train 5-2-3, • 
and the terminal train 5-2-4 are the same terminal arrays. The terminal train 5-3-1, the terminal train 
5-3-2, the terminal train 5-3-3, and the terminal train 5-3t4 are the same; terminai arrays, and the ^ 
terminal train 5-4-1, the terminal train 5-4-2, the terminal train 5-4-3, and the terminaltrain 5-474, are 
the same terminal arrays. \ ... ; . . , : ;>. f ; /, 

[0023] Face multilayerihg a module and each module is rotated by a unit of 90 degrees. As shown, in . . 
»« drawing 1 (b), the terminal train 5—1—1, the terminal train 5-2-4, the terminal train 5-3-3, and the ; j . , 
terminal train 5-4-2 are piled up. The terminal train 5-1-2, the terminal train 5-2-1, the terminal train 5- 
3-4, and the terminal train 5-4-3 are piled up. The terminal train 5-1-3, the terminal train 5-2-2,, the 
terminal train 5-3-1, and the terminal train 5-4-4 were piled up, and the terminal train 5-1-4,»the ; 
terminal train 5-2-3, the terminal train 5-3-2, and the terminal train 5-4-1 are multilayered in piles. 
[0024] The power supply terminal of each module which this multilayered,, an earth terminal, address bus 
terminal-block 5-1A - 5-4A, Common connection of the terminal-block .5-1 E - 5-4E of data bus.,,, 
terminal-block 5-1 D - 5-4D, a /WE signal, and a /OE signal is made, and it is connected, without ■ 
overlapping all of the memory IC mounted in four modules about the terminal of a /RAS signal, and the 
terminal of a /CAS signal. 

[0025] The cross section of the leadframe of the many hierarchized module which carries out a 
laminating to drawing 4 , and the module by which a laminating is carried out is shown. 
[0026] drawing 4 — setting — 7-1, 7-2, 7-3, and .. 7-n being a many hierarchized module which carries 
out a laminating, and the configuration of the lead terminal 5 supported by the housing 6 with the lead 
terminal 5-1 of the module 7-1 by which a laminating is carried out the multilayered module 7-2 which 
carries out a laminating, 7-3, and .. the lead terminal 5-2 of 7-n, 5-3, and .. 5-n — differing — a lead 
terminal 5-2, 5-3, and .. the cross-section configuration of 5-n is the typeface of KO, and in case it 
carries out the laminating of the module, it carries out lower layer module and electrical installation. 
[0027] The power supply terminal of each multilayered module as shown in drawing 1 for such structure, 
An earth terminal, address bus terminal-block 5-1 A - 5-4A, data bus terminal-block 5-1 D - 5-4D, 
Common connection of the terminal-block 5-1 E - 5-4E of a /WE signal and a /OE signal is made, and it 
can connect, without overlapping all of the memory IC mounted in four modules about the terminal of a 
/RAS signal, and the terminal of a /CAS signal. 

[0028] Thus, though the constituted multi-hierarchizatidh, memory module is equivalent to the circuit 
diagram of the conventional internal-memory circuit shown in drawing 8 , since the wire length to 
termination can be shortened, a wiring impedance is small and an internal-memory circuit without 
degradation of the propagation property of a signal can be constituted. 

[0029] The circuit diagram of a resistance module is shown in drawing 5 . Drawing 5 R> 5 (a) Address 
bus terminal-block 5-1 A - 5-4A of a memory module, Terminal-block 5-1 E - 5-4E of data bus terminal- 
block 5-1 D - 5-4D, a /WE signal, and a /OE signal, It is the circuit diagram of the resistance module 
which connects respectively a pull-up resistor R1 and a pull down resistor R2 to the terminal of a /RAS 
signal, and the terminal block 50 of a /CAS signal between a power supply terminal and an earth 
terminal, Drawing 5 (b) is the circuit- diagram of the resistance module which connects a pull-up resistor 
R1 to a terminal block 50 between power supply terminals, and drawing 5 (c) is the circuit diagram of the 
resistance module which connects a pull down resistor R2 to a terminal block 50 between earth , 
terminals. 

[0030] By carrying out the laminating of the resistance module which mounted these resistance of two 
or more in the substrate to the maximum upper layer of a multi-hierarchization memory module further, 
and arranging it, since a terminator can be constituted to the termination of wiring, reflection of a signal 
can be lost, a time margin can be set up small, and the processing speed of a digital computer can be 
accelerated more. 
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[0031] The explanatory view of a terminal array which connects to many hierarchization the module 
which extended the bus line to drawing 6 and drawing 7 is shown, and it is constituted by making 
hierarchy connection of the multi-hierarchy module 7-a shown in drawing 6 on multi-hierarchy module 
7-b shown in drawing 7 . 

[0032] The module 7-a-1 which constitutes multi-hierarchy module 7-a, 7-a-2 t 7-a-3, and 7-a-4 are 
the modules of the same structure. The terminal train 5-a-1-1 of each module, the terminal train 5-a- 
2-t, the terminal train 5-a-3-1, and the terminal train 5-a-4-1 are the same terminal arrays. It is the 
same terminal array with same terminal train 5-a-1-2, terminal train 5-a-2~2, terminal train 5-a-3-2, 
and terminal train 5~a-4-2. It is the same terminal array with same terminal train 5-a-1-3, terminal train 
5_ a _2-3 f terminal train 5-a-3-3, and terminal train 5~a-4-3, and is the same terminal array with same 
terminal train 5-a-1-4, terminal train 5-a~2-4, terminal train 5-a-3-4, and terminal train 5-a-4-4. 
[0033] Moreover, the module 7-b-1 which constitutes multi-hierarchy module 7-b, 7-b-2, 7-b-3, and 7- 
b-4 are the modules of the same structure. Each module terminal train 5— b— 1— 1, the terminal train 5-b- 
2-1, the terminal train 5-b-3-1, and the terminal train 5-b-4-1 are the same terminal arrays. It is the 
same terminal array with same terminal train 5-b-1-2, terminal train 5-b-2-2, terminal train 5-b-3-2, 
and terminal train 5-b~4-2. It is the same terminal array with same terminal train 5-b-1-3, terminal train 
5-b~2-3, terminal train 5-b-3~3, and terminal train 5-b-4-3, and is the same terminal array with same 
terminal train 5~b-1-4, terminal train 5-b-2-4, terminal train 5-b-3-4, and terminal train 5-b-4-4. 
[0034] The terminal array of terminal train 5-a-n -1 of module 7-a-n (n is 1-4) - 5-a-n -4 Although it 
is the same about terminal-block 5-a-n-1E - 5-a-n-4E of a power supply terminal, an earth terminal, 
address bus terminal-block 5-a-n-1A - 5-a-n~4A, data bus terminal-block 5-a~n-1D - 5-a-n-4D, a 
/WE signal, and a /OE signal It is arranged without all of the terminal train of four sides overlapping 
about the terminal of a /RAS signal, and the terminal of a /CAS signal. 

[0035] Namely, the terminal location of the /RAS signal of terminal train 5-a-n -1 and a /CAS signal is 
non connection (NC) in terminal train 5-a-n -2, 5-a-n -3, and 5-a-n -4. The terminal location of the 
/RAS signal of terminal train 5-a-n -2 and a /CAS signal is non connection (NC) in terminal train 5-a-n 
-1, 5-a-n -3, and 5-a-n -4. The terminal location of the /RAS signal of terminal train 5-a-n -3 and a 
/CAS signal is non connection (NC) in terminal train 5-a-n -1, 5-a-n -2, and 5-a-n -4. The terminal 
location of the /RAS signal of terminal train 5-a-n -4 and a /CAS signal is non connection (NC) in 
terminal train 5-a-n -1, 5-a-n -2, and 5-a-n -3. 

[0036] Moreover, the terminal array of terminal train 5-b-n -1 of module 7-a-n <n is 1-4) - 5-b-n -4 
Although it is the same about terminal-block 5-b-n-1E - 5~b-n-4E of a power supply terminal, ah earth 
terminal, address bus terminal-block 5-b-n-1A - 5-b-n-4A, data bus terminal-block 5-b-n-1D - 5-b- 
n-4D, a /WE signal, and a /OE signal It is arranged without all of the terminal train of four sides 
overlapping about the terminal of a /RAS signal, and the terminal of a /CAS signal. 

[0037] Namely, the terminal location of the /RAS signal of terminal train 5-b-n -1 and a /CAS signal is 
non connection (NC) in terminal train 5-b-n -2, 5-b-n -3, and 5-b-n -4. The terminal location of the 
/RAS signal of terminal train 5-b-n -2 and a /CAS signal is non connection (NC) in terminal train 5-b-n 
-1, 5-b-n -3, and 5-b-n -4. The terminal location of the /RAS signal of terminal train 5-b-n -3 and a 
/CAS signal is non connection (NC) in terminal train 5-b-n -1, 5-b-n -2, and 5-b-n -4. The terminal 

location of the /RAS signal of terminal train 5Ha^n -4 and a /CAS signal is non connection (NC) in 

terminal train 5-b-n -1, 5-b-n -2, and 5-b-n -3. 

[0038] Furthermore, the power supply terminal of multi-hierarchy module 7-a and multi-hierarchy 
module 7-b, An earth terminal, address bus terminal-block 5-a-n-1 A - 5-a-n-4A, 5-b-n-1A - 5-b-n- 
4A, Although it is the terminal array same about the terminal of terminal-block 5-a-n-1E - 5-a-n-4E of 
a /WE signal and a /OE signal, 5-b-n-1E - 5-b-n-4E, and a RAS signal, and the terminal of a /CAS 
signal Data bus terminal-block 5-a-n-1D - 5-a-n-4D, 5-b-n-1D - 5-b-n-4D is arranged without 
overlapping. The terminal of multi-hierarchy module 7-b equivalent to the location of data bus terminal- 
block 5-a-n-1D - 5-a-n-4D is non connection (NC). The terminal of multi-hierarchy module 7-a 
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equivalent to the location of data bus terminal-block 5-b~n-1D - 5~b-n-4D is non. connection: (NC). 
[0039] If hierarchy connection of multi-hierarchy module 7~a and multi-hierarchy module;j7-b with such 
a terminal array is made, the module of the data bus extended to 8 bits adding, : ^ta.Jbu?,tenrninalTblpck 
5-a-n-1D - 5~a-n-4D, 5-b-n-1D - 5-b-n-4D can be constituted. 

[0040] x . iri H; /.^.t.^M^r- 

[Effect of the Invention] Since an internal-memory circuit can be constituted from a short wire length 
as mentioned above according to this invention, deformation of a signal wave form while spreading wiring 
can be pressed down to the minimum. 

[0041] Moreover, since reflection of the signal by the mismatching of the impedance of wiring 
termination is lost by making laminating connection of the resistance module to a multi-hierarchization 
memory module, the processing speed which is the fundamentality ability of a digital computer can be 
gathered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) and (b) are the explanatory view of the terminal array at the time of connecting a module 
to many hierarchies in the integrated circuit device by one example of this invention. 
[Drawing 2] The circuit diagram of the module of this equipment 
[Drawing 3] The perspective view of this module 

[Drawing 4] The sectional view showing the terminal strapping section in this equipment 

[Drawing 5] (a), (b), and (c) are the circuit diagram showing the example of connection of a resistance 

module in the integrated circuit device by one example of this invention. 

[Drawing 6] The explanatory view showing the terminal array of one multi-hierarchy module in the 
integrated circuit device by one example of this invention 

[Drawing 7] The explanatory view showing the terminal array of the multi-hierarchy module of another 
side in this equipment 

[Drawing 8] The circuit diagram of the conventional internal-memory circuit 

[Drawing 9] The perspective view showing the condition of having carried out soldering mounting of the 
memory IC, and having constituted the conventional internal-memory circuit in the printed circuit board 
[Description of Notations] 

1 Substrate 

2 Bare Chip of Memory IC 

3 Chip Capacitor 

4 Leadframe 

5 Lead Terminal 

6 Housing 
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7, 7-1, 7-2, 7-3, 7-4 Module 
7-a, 7-b Multi-hierarchy module 
5-1-1 to 5-4-4 Terminal 'train 



[Translation done.] 
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4filEti{S^Sb^^g^DRAM WJ-r^y* • 7 

■• T^-tr* • ^*y) © I Cffci), /RAS 
(D^7K^-^hD-y) itt/CAS (#7 
A • T Y\s* • * hn-7") {g-§-£r£A©>*y- I C 
^A^-r5ri:T % T^-fe^-rs^*y- I CSr31i^-r 
•5<fc 5fcLT*3t>, ^©T^t^li/WE I- • •< 
faf^tSir-^^*, /OE 

[0 00 5] 121 9 tt, El 8 Lfc^Jfe©^;* ^y- 



(2) 

2 

^!aiasr^i-t>©tffc5.. 

[0 0 0 6] 09»-*5l^T, 1 4fi7 P y >-hS«-efc 

9, 7*y >bmmi Ait^y^m^^^mm^ 

2^-^^ 1 3fc^©m#ffii&§i£±fc:*ji»u mas 

aJlts-efeSo ^y- 1 cat; y v.y^^jsw^r 
I cf U - K7 1/- A|;y>f 7Jt?yf-f y^te J: 

io -^ottit), iWB-y-K^u- ^©y-K^fc 

[0007] ^ty-ici i-i~i i — 4 © y — k 

[0 0 0 8] 

[0 0 0 9] H9fcJ:o-ciB«**Sr***U:i- 

s^gfe^ovNTSftBj-rso * y -EK©fEtt«* 
y- 1 c i l-i — i i-4Sr7"y vhssi 4i£|ii£ 
^ft^y >- hsffii 4{c^^ey — i ci i-i~i 1- 

4 ^JpffiH^i-^) h , Gift©**!* "COBR*** < ft 

&T© < fc5fcR>m£#£T5. 
(i.) ie^ft^ft<^5tse^^t°-^>^^^#< 

( 2 ) &mmm <tezt mm<omm-?fef=r<DKmm 
z. <o % g£i^-ireag;4 ] ©«#^^^$-&6o 

[ooio] i£i^©i^SS-CiE^5ft-i-©K«t©^#«-J; 
ot, iS«©«ligl:|ISU^*y-ici 1-4JCA 

* $tu2>ft \ toffi2Gm\z.&m Liz* =e y - 1 c 
ii-i ^A*'S*tsfflr**^"Ctt» '**y — i c 1 1 

©JF»S-fc-J:5K**»cJ:o-ca!»U >^y-ICll 
40 - i t^^-y — I C 1 1 -4©T^±-^.©^-Y 5 ^{ffr 

(3) IB1t^**^4iw-r?,7c©»c#^©^^y-i 
Cl l-SrT'y VMIl 4^sj£®HS-t-5fe©^7'y ^ 
hS«©ffiffi*sj£<*5ta:t>t4jg©«B3B»Jfll®KS: 

[00 11] r©i5 ^Fpm^feSfcfe. v'^/v 
so a^f ^-^©^S^SrirfSCir^fflli-efcofc. 
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(3) 

3 

[0 0 1 2] #^J±w©± 5fc«Jffi&«?fc1-5t>© 
[0 0 13] 

iaicjeoTEttLfc^e >>=■-— id^^a-zv 
W— Gfcgfc:Ee$iv&^J: 5 Ji'trH 

[0 0 14] 

xhXS^ltSii-c, ^ * y - I c fcsFBKHS»» 

[0015] 

[ooi6] III 3 fcfc*3S81©— MMmztsV 3 * * y - 

2f±y-=ey — I CCTfy^ 3fiffifl3£fl£©'?-S':/ 
ny^yf, 4(±y-K7^-Ai?fe9, y — 

Lfc«aK*oTj8 9» isiiw^y-icco^Tf 

- KiSHF- 5 Sr&igc LT, S« 1 fc*/* Lfc*fflle]Sg=gi« 

[0 0 17] Bl3tc:ib'V^T, — I CO^T'fy? 

■y-3fi#^ 1 fifo-C- o©[5]8&S:flto£U Xlgll-4 
o©[USSSr^i£UTV^ 0 4o©[3ggtey — K «> 

v^i*ix4»-o©*T-j«K:aa[-r s w t * < saKSfra. 

[0018] B 2 »±H1 3 Ul^ Ufc*a@l8S(«©*^a 
-/U7©|HlS§ll|-efc5. H2KH3Vvt\ ^*y — IC2: 
-it = vir v-y- 3-1 («^U 5-1 fcffittS^' * 
*y-IC2-2t = yf '^f - 3-2 fiSS^lJ 5 - 2 |E 

m%Zft. ^y-ic2-3i3 v^-y- 3-3 liffi' 

•y- 3 - 4 ttSK^IJ 5-4 £WM£$ iXT ^ 5. 
[0019] 5 - 1 ~,5. - 4 ©ffi^E?'J»i, **S 50 



4 

i&HK «»SSHf, 7Kl/^tff.6-lA~5-4 
A, x-*^*iSM5- 1 D~5~4D, /WE(f 
-§\ /0E«#O«H?-»5- 1 E~5-4EI:oVtli 
rat-e*>S^» /RASftt©*^ /C A S{f -§-©&& 
■7-{coV>Ttt4j22©^^J©^Ttutfi : Sli"5wi:*< 

[002 01 »T-5»5-l©/RAS«**J 
.fctf/C A S«*©«HHtW±4B^I 5-2,5-3, 

5-4(-*5^Tiiy y=^^ h-efot), sg^J5-2© 

/R A S{f-5§-*J i«/C A S#-§-©SS^iiaf±S!B^J 5 
-1, 5.-3, 5-4lC*5^-tii./ V=>^^ 
SSH-yiJ 5-3C/RAS «-g-*5 i^/CAS {f^©*^ 
fitBttSg^lJ 5 - 1 , 5-2, 5-4tC*JW^Tfi/ 

h-e*>9^ SS^-#l5-4©/RASfi-g-*$,fctJ ! /C 
AS(t#©*=Htt«f4i|IHf-y«5-l.. 5-2, 5-3K 

[002 11 01 (a) , . (b) 7 fc#Hf 

[0 0 2 2] 1211 (a) K*5^T, ^ v 5 ^— /V 7 - 1 , 
7-2, 7-3, 7-4»ilD-Wig© c E-v J ^-— 
•5 . JSS^yil 5 - 1 - 1 . StfHRI 5 - 1 - 2 , JB^H 5 - 
1 - 3 s 5 - 1 - 4 ttH CW^-EWCfe 9 , iSTT- 

2FIJ5-2-1, *f-5B5-2-2» «H=*«5-2-3, 
*f*H 5 - 2 - 4 filD DS&^-E^ifc 9 x ffi^iJ 5-3 

- 1 » aSH^U 5-3-2. SB^J 5 - 3 - 3 „ V&Pm 5 

- 3 - 4 t*T:E^ye.fc t> * MH**II 5-4- 1 , «t 
^U5-4-2, Vfrf- m 5 - 4 - 3 , JSm?U5-4-4 

[0 0 2 3] -^^a— /vSr#S^t:ir.5^U ^v'a 
-;ViSr9 0Sfo|llte^ 01 (b). KSrfJ: 5fc* 
5 - 1 - 1 ■ s Wfrft 5-2-4, ^^?IJ 5 - 3 - 

3 , ffi^^iJ 5-4-2 Sr»ia, iS^-?iJ 5 - 1 - 2 » m=F 
m 5 - 2 - 1 , 5 — 3 -.4 , tift-m 5 - 4 - 3 
fija, SS^J 5-1-3, ffi^^J 5 - 2 - 2 , ffl^^J 5 
-3-1, mtt 5 - 4 - 4 Sr»ia, «S^J 5 - 1 - 
4, id?-?!! 5 - 2 - 3 % ffi^?'J 5 - 3 - 2 , f *fJ| 5 - 

4 - 1 ZMteX&mit LTV^o 

[0 0 2 4] ^ix(rj;?)s ^«'fbb^:=&.^ev ? 3.— /w©S 
SJSHF-^ S5«ilB^-s- T - 1 A~ 5 - 

4A, ^— ^^^Sg^-»5-l D~5-4Ds /WE ft 
/OEif#©«^l¥5-l E~5-4Eli*il^iK 
$tv, /RASft^"©^, /CASlffCffiflCO^ 
Tli4o© : f v^a — ^H^I^^Ljfc.^rE- y — I C©^-fJt 

[0 0 2 5] 04 KiSUi LT#pgS-fki-2.^v 5 3.-^t 
$ ttS ^ v 5 a -/V:© y — *K 7 u— A ©ffffiSr^-f-. 
[0 0 2 6 ]H!4lc:*5V^-C i J .7-l ; 7 -2, -7-3, 
• • .7 - n tt«»Lt:£»Ji4bi-5 * y>-^t'fc 9 , 

6 ^xn-tz y - 5 (DM'Vttefkm&tiZ)*' 

Var-A* 7 - 1 © y. - KJS^f- 5:— l,t\ fUt^XMit- 
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1-3^3.-^7-2, 7-3, • • 7-n£>JJ-K&S 
T-5-2, 5-3, • • 5-n£g#!5, 
' -2, 5-3, •• 5-n©Sfrffi^l±3<D^tC^o 

[0 0 2 7] Z<DX 5&*»jg<E>fc«K IHHC^i-ip 

KW*/<*«m£5-l A-5-4A, 5*— 
«5-lD~5-4D > /WE{b^§\ /OE«fCl? 
^5-lE~5-4E*S#ffl^K$tb, /RASffifo' 
S£f\ /CAS«^©^l;io^T»;i4ocD^v 5 3.-,a' 
CcD^-f^t fill's ::«!:&< 

[0 0 2 8] r©J:5»::UT«j«Lfc-#»Ji^*y- 
^•i?3.-/HiEI 8 Lfc^jfecortgM y — |hJS©[h1 

**H* -t*5 

[00 29] 05 {Clggt^ i?3.— ^W[5|gSI21Sr^i-. 0 
5 (a) tt, ^*y — tv'a- /KDX 'KU-^/^Sg^ 
5-lA~5-4A, f-^!«fS5-lD~5- 
4D, /WEflf, /OE«-§-CDSSi^5- 1 E~5- 
4E, /RAS«»©«Hf\ /CAS{gf(D«^»5 0 

ICT-^T^T'SSlR 1 , y/vy^vsetR 2 sr#*flaa 
ag^F- £ iteiS^ © HQ fc«U6i- S tStt* 5? » - /u© ISI K H 
■Cfc 9 , ■ B 5 ( b ) H\ 5 0 XZ-?i\>T y ^ffiftR 

1 mswiHf-© w sat* i? a -/uoiii»Bi -e 

. ..*>•?» 5. ( c) fi, *7«5 0fc://W*i'«8t 

[0 0 30] r <offlKfl0J&tt*£&K:2g£t Vittetn.* 

[003UH6, H7fc/<^9^ ^SritBbfc^e^a 

«5, 0 6(C^-t-#pgg^v : -L— /V7-a Sr|g7tr*-t-# 
HW* i?k-yu 7 - b ±»c»Ji«tt-t-5 £ £ «fc t) 

[0 0 3 2] #BfJi*i?a-/U7-aSr«j*i-**i?3. 
— /V 7 — a — 1, 7 — a — 2, 7 — a — 3, 7 — a — 4 

5-3-1-1. 88^5-8-2-1. «;F*!l5-a 
-3-1, 5 - a - 4 - 1 Cffi^ia^lJ-Cfc 

•) , PI D< 5 - a - 1 - 2 , *Hf*!| 5 - a - 2 - 

2 . 5 - a - 3 - 2, 5 - a - 4 - 2 filH 
MH^E^T?* 9 . IH C < m=Fm 5 - a - 1 - 3 % 88^ 



(4) 

(5 

#15-3-2-3, ^?U5-a-3-3, «Hf#l5- 
a - 4 - 3 »R| CffiT-SE^lJT-fc V , PI t < S^JiJ 5 - a 
-1-4, ffi^JIJ 5 - a - 2 - 4 , JSW-W 5 - a - 3 - 
4, ffi^?U 5 - a - 4 - 4 «|Sl'C*^E#JTfe3o 
[0 0 3 3] #WJi*^3.-^7-bSr#|*-fS 
*yi-;V7- b - 1 , 7 - b - 2 , 7-b~3, 7- 
b-4fi|R)-«it<0*v ; 3— /WT'fet), 
^J5-b-l-l, — b — 2 — 1« iSHW 

- b - 3 - 1 , m=F9i 5 - b - 4 - 1 f±m DiB^BBJU-C 
io £>9, IDC<iffi^iJ5-b- 1 -2 X ffi^U5-b-2 

-2, jffi^J5-b-3-2, jg^J5-b-4-2li 

m cw=HB&i-i?h <o , mc<Jt??i5-b- 1-3, w 

^•?lj5-b-2-3, #B^lJ5--b-3-3, SS^jlJ5 

- b - 4 - 3 tern c^sa^ijT'fe pic< w*m 5 - 

b-1-4, Mmfll5-b-2-4, «H=*!1 5 - b - 3 

- 4 . iSHF-JiJ 5 - b - 4 - 4 filD CiB^ EWefe 

[0 0 3 4] ^'^-;V7- a - n (nfil~4) Offi 
^lJ5-a-n-l~5-a-n-4 ©*f-E?9tt, 

S5**^» 7KV^«ff#5-a-n-l 
20 A~5- a — n — 4 A, x — ^^^^iffi^f-^F 5 - a - n - 
lD~5-a-n-4D, /WEfS^-, /O Eff#OiS 
^^5-a-n-l E~5 — a — n-4 E{dOV>T{4ID 
/RASft^-COffi^, /CASff-i-WSS^ 

[0 0 3 5] i-«StJt>, Sffi^-?lJ5-a-n-ltfVRA 
S«**S J:t5/C A S«-g-0«^HSfc11f4SSHF-yiJ 5 - a - 
n — 2, 5 — a — n — 3 , 5 — a — n — 4 }C*5V^Tfi/ 
i<3^h.(NC) .Tfct), iSHf-yiJ 5 - a - n - 2 ©/ 
30 r a s m-§-*s J; Xf/ C A S ft^OJH^ffiBfiJB^II 5 - 
a— n— 1, 5 — a— n — 3, 5 — a — n — 4 (^jot^T 
(NC) X*foK>, Sffi^U5-a-n-3 
©/RASMfciO'/CAS «*o*SWft« (iffi^?lJ 
5 — a — n — 1 , 5 — a — n — 2 , 5 — a — n — 4 IZtS 

^trtty h (no -efeu, sgT-yij 5 - a - n 

- 4 O/RAS m -§-*3<t tf/C A S «*©«S^ffi«»4i8 

5 — a — n — 1 , 5 — a— n — 2, 5 — a — n — 3 
{Cfc^Tfi/ H (NC) TfcSo 
[0 0 3 6] t^a-*7-a-n (nfil~ 

40 4) <Dffi^lJ5-b-n-l~5-b-n-4©ffiT-ia 

mt. nmi%*. wm** 7K^/w«s-b 

-n - 1 A~5 - b - n-4 A, 7 f — ^/<^4SS^5 - 
b-n-lD~5-b-n-4D, /WEM*. /OE 
{f -§-<Diffi^l¥ 5 - b - n - 1 E~5-b-n-4EICO 
V^Tf*PICT?fe5^, /RASm-f-COffi^F, /CASft 

[0 0 3 7] "f «T-?'J 5 - b - n - 1 W/RA 

s iy/cAs m-§-©«^teei4«^y 5 - b - 

so n-2, 5 - b - n - 3 , 5 - b - n - 4 CfcV^TIl; 
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l/zi*t V (NC) -efct), #gT-?U5-b-n-2©/ 

r a s m it;/cAs m^a&s^fsrstta&H^'J 5 - 

b-n-1, 5 - b - n - 3 , 5 - b - n - 4 life^T 
li^yn^^h (NC) T-fcf), *^lJ5-b-n-3 

©/R ASf|fl3J;0!/CA sm-g-cofflg^BfiSg^iJ 
5-b-n-l, 5-b-n-2, 5-b-n-4 fc*5 
l^Tfi/V^** h (NC) «5 &SH^J 5 - b - n 
-4C/RAS «-J§* WCAS <f-§-©a&B4£8fi* 
^F?IJ 5-b-n-l , 5 - b -n - 2 , 5-b-n-3 
Kfc^Tfi/ V (NC) -efe^o 

[00 3 8] £6>K, #Ptp^-v' 3 .-^7-a b&mM 
*ri^-/U 7 - b ©^Mffi^v fg*t!jffi^\ T K 
S#5-a-n-lA-5-a-n-4A, 5-b- 
n-1 A~5-b-n-4A, /WElff, /OElff 
©«^5-a;-n-lE~5-a-n-4E, 5-b 
-n-1 E~5-b-n-4E^ RAS{g-§-©$B% / 

cas m-%<offi? ico ^ x « i^i c^ie?y l£ ft o T ^ 5 

tfS, 7 f -^^ffl : f-il5-'.a-n-lD~5-a-n- 
4Dt 5-b-n- l D~5-b-n-4D fiJtJg-f 3 
ri:ft<ffia$tu, f-^WIf5-a-n-lD 
~5-a-n-4 □ ©teB^S^S^Jl^v^-vl' 
7-b©ffi^-(±/>- = -*^ b (NC) X'h'O. *f—#* 
*S$T-S£5-b-n- 1 D~5-b-n-4D(OftIII 

(nc) -cfcs, 

[0 0 3 9] z<dx btm^m^h^nm^v*-- 
/w-ai #ists^v? ^.-/w 7 - b zmm&m-rz t * 

?/<X%&7-M5- a - n-1 D~5-a - n-4D 
t 5-b-n-l D~5-b-n-4D SrJPg Lfc 8 It- 
s' McffiML-fcx— ©^a— - 1 

[0040,] 



5 

[0041] g>mmit**v-*i?~-Mzmtn. 

b"- is * (D^m-t IC «fc 5 {f#©K#t iJS ft < ft 5 © X\ 
[ES©1SS¥ftIftPJ] 

[HI] (a) , (b) l±*»W©— 3B«W=J:5*a 

*MB?|J©1&930 
[El 2] |^^a©-=ev?3.— /v©|alSg0 
[03] ID^-v 5 ^— ;w©#HI0 
[04] ia§m££tt£tt?«^Sroi-WrSBI 
[05] (a), (b) , (c) ft*ftW<D-mMMlz 

^-flH]S§0 

[06] *«WO-|Q(6«^J:5««liIIS*«K:*JW^ 
t, -*©#pg^^v?=.-^©iSS : f-6a?iJSr^i-Itt?^0 
[0 7] R3g«fc*sv^T, .ffi^©#pgS^^3--^©Sffi 

[08] ^*©rt«6^^y-iHi8S©imBS0 

[09] a*©rt»^*'j;-iBiK*^ , y 

y - 1 c^^mmmm^xm^^t^m^Tskirmmm 

1 mm 

2 ^ ■=& y — I C (O-^Tf- y ~7 

3 f yyayfyf 

4 . y — K7W — A 

5 y - Kwre- 

6 

7, 7-1, 7-2, 7-3, 7-4 /V 
7- a, 7-b #|5gS^-^=.-/V 
5-l-l~5-4-4 iSB^J 



[04] 
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[13] 



ttm »R6MI 32:476* 
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[EI7] 



(9) 



[El 8 ] 
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